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was comprised of three open pits, one of which was backfilled. 

 
Figure 5b.   The two reclaimed pits at the Castle Mountain Mine exceed  

500 feet in depth.  The backfilled pit is situated in the upper right 
portion of the image, where a portion of the pit rim is still evident. 

 
Figure 6.  Canyon Resources Briggs Mine is located in the Panamint Range 

of Southern California.  The pit encompasses about 140 acres, and 
the cyanide leach pads encompass about 137 acres. 

 
Figure 7a.  The Rand Mine located near Randsburg, California.  Two open pits 

are evident, along with a cyanide leach pad in the lower right, and 
two large waste piles in the central portion of the image.   The larger 
cyanide leach pad in the upper right of the image is about 1.8 by 2.1 
miles in extent. 

 
Figure 7b.  Close-up view of a portion of the Rand Mine located near 

Randsburg, California.   
 
Figure 8.   Abandoned Morningstar Mine located in the Mojave National 

Preserve. 
 
Figure 9.   Reclaimed Coliseum Mine located in the Mojave National Preserve, 

north of Clark Mountain.  The main pit is approximately 650 feet in 
depth. 

 
Figure 10.  The active Mesquite Mine located about 52 miles northwest of 

Yuma, Arizona.   Three pits, intervening waste dumps and a large 
cyanide leach pad is evident. 

 
Figure 11a.  Glamis Pichacho Mine located in westernmost Imperial County, 

California, approximately eighteen miles north of Yuma, Arizona. 
 
Figure 11b.  A vertical view of the main pit of the Glamis Picacho. 
 



Figure 12.  American Girl Mine located in the Cargo Muchaco Mountains in 
southeastern Imperial Valley, Southern California.  About 200 acres 
are disturbed. 

 

 
APPENDIX 

 
Appendix A.  The Boardôs Reclamation Regulations, California 

Code  of Regulations, Article 9, Reclamation 
Standards, Section 3704.1 



Report on Backfilling of Open-Pit Metallic Mines in California 
 

Stephen M. Testa1 and James S. Pompy2 
 

Thirty years ago, Congress required that coal mines be backfilled as a routine element of 
reclamation when it passed the Surface Mining Control and Reclamation Act (SMCRA).  Until 
recently, the concept has not been generally applied to non-coal surface mines.  In 2003, 
Californiaôs State Mining and Geology Board (Board) evaluated reclamation of open-pit metallic 
mines in the state.  With few exceptions, it was determined that open pits were not being 
reclaimed, despite Californiaôs Surface Mining and Reclamation Act of 1975 (SMARA) that went 
into effect in 1976.  Upon recognizing that open pits were not being reclaimed, the board set 
forth regulations for the backfilling of open-pit metallic mines.  The need for such regulation 
reflected several issues.  Open pit metallic mineral mines often create very large excavations 
with at least equally large overburden and rock waste piles, with the creation of overburden and 
rock waste piles having greater volumes than the pit from which the material was excavated by 
as much as 40 percent.  In addition, metallic mineral mines that employ the cyanide heap leach 
method for mineral segregation and collection frequently generate very large leach piles. These 
features remain on the landscape following the conclusion of mining operations, and recent re-
evaluation of so called reclaimed sites have been shown to pose adverse soil and groundwater 
contamination conditions.  In summary, leaving large, open pits in the surface surrounded by 
millions of cubic years of waste rock does not leave the site in a useful condition, and clearly 
leaves the site in a less useful and beneficial condition than before it was mined.  It is the intent 
of SMARA that completed mine sites present no additional dangers to the public health and 
safety, and that the mined lands are returned to an alternate, useful condition.  To date, no 
large, open pit metallic mines in California have been returned to the conditions contemplated 
by SMARA, and these sites continue to pose significant environmental problems.  The goal of 
the Boardôs regulations was to require mining companies to address the problems identified 
above and to take responsibility for cleaning up their mine sites after the completion of surface 
mining operations, and return them to a condition that allows alternative uses and avoids 
environmental harms, thereby meeting the purpose and intent of SMARA.  Board regulations, 
which took effect in 1993, establish performance standards for reclamation pursuant to SMARA, 
including standards for backfilling which provide that, where backfilling is required for resource 
conservation purposes, fill material must be backfilled ñto the standards required for the 
resource conservation use involvedò.   

__________________________ 
1Stephen M. Testa (CEG No. 1613), Executive Officer, California State Mining and 
Geology Board, 801 K Street, Suite 2015, Sacramento, CA 95814.   
2James S. Pompy, Manager of the Reclamation Unit, Department of Conservation, 
Office of Mine Reclamation, 801 K Street, MS 09-06, Sacramento, CA 95814 

 



INTRODUCTION 
 
Historical Perspective 
 
Thirty years ago, Congress required that coal mines be backfilled as a routine 
element of reclamation when it passed the SMCRA.  The concept has not been 
generally applied to non-coal surface mines, however, until 2003 when the Board 
evaluated reclamation of open pit metallic mines in the state.   
 
Large open pit metallic mines were not common in California until the discovery 
of large disseminated gold deposits.  The Carlin Mine was discovered in 1961 in 
northern Nevada.  Carlin became the first large gold mine on what is now known 
as the Carlin Trend.  Carlin-type deposits are characterized by extremely fine-
grained gold that cannot be seen by the human eye nor concentrated by 
panning.  By 1970 another other mine, the Cortez operation, had been found and 
developed in northern Nevada.   Then came the discovery of the Pinson, Preble, 
Sterling, and Dee mines and development of the Getchell Trend, second only to 
the Carlin Trend in Nevada gold production.  These successes and higher gold 
prices fueled a Nevada exploration boom during the 1980s.  The gold rush 
quickly spread to California.   
 
Cyanide heap leaching technology made it possible for very large low grade 
deposits to be mined economically.  Low grade deposits that could not be mined 
economically by underground or open pit methods, especially when using more 
costly vat leaching processes, were suddenly sought out.  Numerous large open 
pit mines began to spring up along the gold bearing trends in Nevada and 
California.   
 
Most regulatory frameworks for open pit mining were adopted prior to the 
discovery of the large disseminated gold deposits and proliferation of large open 
pit gold heap leach operations.  The surge in large open pit metallic mines was 
not anticipated when Californiaôs Surface Mining and Reclamation Act was 
adopted in 1975.  As more and more large new open pit mining operations 
sprang up, there was renewed interest in mine reclamation. 
 
In 2003, the Board evaluated the effectiveness of the backfilling standard in 
achieving reclamation of mines throughout the state.   The board determined that 
aggregate and other non-metallic mineral mines were often not backfilled during 
reclamation because there was insufficient mine waste available for backfill 
material.  Generally, however, aggregate mines are located in urban areas near 
to where it is utilized by the construction industry.  Thus, reclamation was 
occurring at these sites because land values made it economical to backfill the 
property for development.    
 
The Board found that pits associated with open pit metallic mines were not being 
reclaimed.  Generally, these pits were left in the final mining configuration with 



few efforts to backfill or reclaim them to a beneficial end use.  So, in 2003, 
California became the first state to adopt a backfilling standard requiring that 
open pit metallic mines be backfilled. 
 
The Rationale for Backfilling Regulations for Metallic Surface Mines 
 
The purpose of SMARA is to ñcreate and maintain an effective and 
comprehensive surface mining and reclamation policy so as to assure that 
adverse environmental impacts are prevented or minimized and that mined lands 
are reclaimed to a usable condition which is readily adaptable for alternative land 
usesò and that ñresidual hazards to the public health and safety are 
eliminatedò(Public Resources Code [PRC] Sections 2712(a) and (c); see also 
PRC Section 2711(a)).  In addition, SMARA states, ñthe reclamation of mined 
landséwill permit the continued mining of minerals and provide for the protection 
and subsequent beneficial use of the mined and reclaimed land.ò (PRC Section 
2711(b).  SMARA defines reclamation as ñthe combined process of land treatment 
that minimizes water degradation, air pollution, damage to aquatic or wildlife 
habitat, flooding, erosion, and other adverse effects from surface mining 
operations, including adverse surface effects incidental to underground mines, so 
that mined lands are reclaimed to a usable condition which is readily adaptable for 
alternate land uses and create no danger to public health or safety.ò (PRC Section 
2733).  The reclamation process ñmay extend to affected lands surrounding mined 
lands, and may require backfilling, grading, resoiling, revegetation, soil 
compaction, stabilization, or other measuresò(id.).  In furtherance of these 
requirements, a reclamation plan must provide a description of the proposed use 
or potential uses of the mined lands after reclamationò (PRC Section 2772(c)(7)).   
 

Reclamation is applicable to a specific piece of property or properties, and is 
based upon the character of the surrounding area and such characteristics of the 
property as type of overburden, soil stability, topography, geology, climate, stream 
characteristics, and principal mineral commodities.  Reclamation also establishes 
site-specific criteria for evaluating compliance with the approved reclamation plan, 
including topography, revegetation and sediment, and erosion control.  Board 
regulations adopting statewide reclamation standards included backfilling, 
regarding, slope stability and recontouring, among other reclamation standards 
(PRC Article 5 Section 2773).  The Board has the authority to adopt regulations 
concerning backfilling and all surface mining operations shall include, but shall not 
be limited to, measures to be employed by lead agencies in specifying grading and 
backfilling, resoiling, revegetation, soil compaction, and other reclamation 
requirements (PRC Section 2756). 
 
SMARA requires all surface mining operations to have an approved reclamation 
plan and financial assurance, and no person can conduct surface mining 
operations without obtaining a permit to mine, an approved reclamation plan and 
financial assurance, from its SMARA lead agency (PRC Section 2770(a)).  Prior 
to approving a surface mining operations reclamation plan, financial assurances, 
including existing financial assurances reviewed by the lead agency, are required 



to be submitted by the lead agency to the director of the Department of 
Conservation for review (PRC Section (2774(c)).   
 
As stated above, SMARA requires that upon the termination of surface mining 
operations, lands affected by the mining operations shall be, ñreclaimed to a 
usable condition which is readily adaptable for alternate land uses and create no 
danger to public health or safety.ò  Often, open-pit metallic surface mines with 
reclamation plans approved by their lead agencies did not require the backfilling 
of the excavation or the recontouring of affected mined lands, thereby leaving 
large, unfilled pits and mounds of overburden or mine-waste rock material on the 
surrounding landscape.  Often, too, the end use to which the site was to be 
readily adaptable was given as an undefined ñopen spaceò.   
 
Where open pit excavations remain on the landscape, it often is difficult to 
envision how the remaining open pit is readily adaptable for a beneficial alternate 
use, or how the ñopen spaceò itself is usable.  Open pit metallic mineral mines 
often create very large excavations with at least equally large overburden and 
rock waste piles.  Material ñswellingò may create overburden and rock waste piles 
having greater volumes than the pit from which the material was excavated.  
Industry statements provide that swelling by as much as 40 percent occurs. In 
addition, metallic mineral mines that employ the cyanide heap leach method for 
mineral segregation and collection frequently generate very large leach piles.  
These features remain on the landscape following the conclusion of mining 
operations, and may pose a contamination problem when residual cyanide (or 
any other processing solution) not removed by rinsing is exposed to precipitation 
percolating through the pile and flushing the processing solution into surface 
waters.   
 
As stated in the Final Statement of Reasons for 14 CCR Section 3704.1 (page 1-
2) ñIn summary, leaving large, open pits in the surface surrounded by millions of 
cubic years of waste rock does not leave the site in a useful condition, and 
clearly leaves the site in a less useful and beneficial condition than before it was 
minedé[I]t is the intent of SMARA that completed mine sites present no 
additional dangers to the public health and safetyé and that the mined lands are 
returned to an alternate, useful condition.  To date, no large, open pit metallic 
mines in California have been returned to the conditions contemplated by 
SMARA, and these sites remain demonstrably dangerous to both human and 
animal health and safety.ò 
 

Emergency Regulation Adoption 
 
In 2002, the Resources Agency and the State Legislature informed the Board of 
their concerns with the detrimental impacts caused by large metallic mining 
projects on Californiaôs environment and landscape, particularly when large, 
open-pit excavations remain as open craters, and piles of overburden and waste 
rock materials remain on the surface, following the termination of mining 



operations. The Board was requested to consider adopting into state policy, on 
an urgency basis, reclamation regulations that would provide for the backfilling of 
open-pit excavations caused by large metallic surface-mining operations.    
 
At its November 14, 2002 regular business meeting, and again at its December 
12, 2002 meeting, the SMGB received comments on this issue from the 
California State Legislature, the Resources Agency, the Quechan Indian Tribe, 
The Mineral Policy Center (Washington, D. C.), the Center for Biological 
Diversity, the Sierra Club of California, Defenders of Wildlife, California 
Wilderness Coalition, the California Mining Association, Glamis Gold, Ltd., and 
other interested parties and surface mine operators.  Following receipt of these 
comments, the Board made findings that an emergency condition existed and 
adopted on       December 12, 2002, an emergency regulation adding Section 
3704.1 to Title 14, California Code of Regulations (CCR), addressing the 
backfilling of open pit excavations caused by large metallic surface mining 
operations.  This emergency regulation remained in effect until April 18, 2003. 
 
The Board subsequently instructed the Executive Officer (at this time Dr. John 
Parrish, current State Geologist of California) to coordinate the development of 
permanent regulatory language with the guidance of an ad hoc committee 
consisting of two Board members appointed by the Chairman, and present 
proposed text for consideration for approval by the Board at its January 16, 2003 
regular business meeting.  During this process:  
 

 The public was given ample opportunity to comment on the 
proposed regulation over the course of several months; 

 

 Over 2,500 comments were received; and 
 

 Only four comments received were in opposition to the 
proposed regulation. 

 
No comments were received regarding the text in the proposed regulation.  
Following comments and suggestions from Board members, the Board made 
minor modifications to the text and approved the regulation on April 13, 2003.  
The Notice of Proposed Rulemaking for this regulation was published in the 
California Regulatory Notice Register on February 14, 2003.  This action 
commenced the 45-day public comment period, which closed April 1, 2003.   
 
In summary, the goal of the Board regulations was to require mining companies 
to address the problems identified above and to take responsibility for cleaning 
up their mine sites after the completion of surface mining operations, and return 
them to a condition that allows alternative uses and avoids environmental harms, 
thereby meeting the purpose and intent of SMARA.  Board regulations, which 
took effect in 1993, establish performance standards for reclamation pursuant to 
SMARA, including standards for backfilling (14 CCR Section 3704).  The 




